Uterine leiomyoma is the most common tumor in women of reproductive age, but rarely does it lead to fatal hemoperitoneum. We present an autopsy case in which the cause of death was massive hemoperitoneum due to rupture of a subserosal vein overlying a uterine leiomyoma. We report the case of a 28-year-old Japanese woman who had tuberous sclerosis and was gravida 0, para 0. She had a uterine leiomyoma leading to dysmenorrhea. Autopsy revealed a pinhole-sized rupture of a subserosal vein superficial to the leiomyoma that resulted in fatal hemoperitoneum. Rupture of a subserosal vein overlying a uterine leiomyoma may cause sudden and unexpected death.
U terine leiomyoma is the most common tumor in women of reproductive age, but rarely does it lead to fatal hemoperitoneum. Fewer than 100 cases of hemoperitoneum due to rupture of a subserosal vein overlying a uterine leiomyoma have been reported worldwide since 1861. [1] [2] [3] According to Deopuria's review, there were 7 deaths reported out of 27 cases that recorded a rupture of a subserosal vein overlying uterine leiomyoma before 1928, and only 1 death in 36 cases was recorded from 1929 to 1970. 2 Furthermore, there may not have been any fatal cases from 1970 to 2005, since no new articles were found within the English language literature. Increased blood flow around the uterus, as during menstruation or pregnancy, and increased abdominal pressure can trigger a venous rupture, but the pathophysiology of venous rupture is not fully understood. [1] [2] [3] [4] [5] A rupture of a vein overlying a uterine leiomyoma can lead to a massive hemoperitoneum and hypovolemic shock. 1 CASE A 28-year-old Japanese woman was taken to the hospital while in cardiopulmonary arrest. The patient was in the second day of her menstrual period and had complained for 2 days of severe, dull abdominal pain. She usually stayed in bed during her menstrual period, and her family believed her abdominal pain was due to usual dysmenorrhea. After talking with her for 15 minutes, her family found her unconscious. Although cardiopulmonary resuscitation in a hospital restored her heartbeat, her general condition was unstable after being unconscious and suffering from hypovolemic shock. Her hemoglobin measured 8.0 g/dL. An abdominal examination revealed the presence of fluid wave and a firm mass in her lower abdomen. A transabdominal sonogram detected a uterine leiomyoma greater than 7 cm in diameter and a large quantity of pooling fluid. Abdominal paracentesis was positive for dark, nonclotted blood. Previous abdominal injury or the possibility of pregnancy were ruled out; she had no history of a previous pregnancy or childbirth. The patient had been hemodynamically unstable after receiving a transfusion of 1200 mL of packed red blood cells. The patient then fell into disseminated intravascular coagulation, and she died of hypovolemic shock 5 hours after her arrival at the hospital.
The patient was diagnosed with tuberous sclerosis at 7 years of age. She suffered frequent seizures and went to the hospital for anticonvulsant treatment every month. Complications of tuberous sclerosis included mental retardation, resulting in a mental age approximately equivalent to an elementary-school level, and physical dysfunction of her left arm. Despite having severe dysmenorrhea, she had never undergone a gynecologic examination. She had been anemic for the past few years, and her hemoglobin level was 5.4 g/dL 3 weeks before her death.
AUTOPSY FINDINGS
The patient's body was 161 cm in length and weighed 67 kg. Postmortem hypostasis on the back was very slight. No petechia was observed in the palpebral conjunctivae. External examination revealed no injuries except for those from clinical procedures performed in the emergency room. Numerous hypomelanotic macules, 0.5 to 5.0 cm in diameter, were found on her skin. There were small angiofibromas on her face, but they did not form a clear butterfly rash. A few exanthema-like fibromas were on the forehead. Irregular stripes were on her fingers and toes. Poliosis and shagreen patches were not observed.
Internal examination revealed 1600 mL of clotted and nonclotted blood in the abdomen (Fig. 1 ). Pelvic exploration revealed an elastic, firm tumor with a diameter of 10 cm on the posterior surface of the uterine fundus (Fig. 2 showed the whorled pattern of smooth-muscle bundles characteristic of a leiomyoma on cut section (Fig. 3A ). There was a large amount of clotted blood behind the uterus and the leiomyoma. Subserosal blood vessels overlying the uterine leiomyoma were congested and dilated. We detected a rupture the size of a pinhole, ie, less than 0.1 cm ϫ 0.1 cm, located on the posterior surface ( Fig. 3B ). There was no other origin of bleeding in the abdomen. The heart weighed 349 g and showed no anomaly or lesions. Diffuse hemorrhage on the gastrointestinal mucosa was noted. There was no macroscopic disorder found involving the kidneys or their related blood vessels. The brain weighed 1410 g and was without anomaly in shape. Some palpable firm masses on the surface of the brain were noted. No subependymal nodule was found at macroscopic examination.
Histologic examination showed the leiomyoma to be composed of interlacing fascicles of uniform spindle cells; the nuclei were elongated, had blunt ends, and showed no cellular atypia or mitotic activity. There was no necrosis, degeneration, or perforation of the leiomyoma. There were numerous blood vessels within and superficial to the leiomyoma. The subserosal vein near the rupture was dilated without inflammation. Histologic examination of the brain revealed lesions characteristic of tuberous sclerosis. Clusters of abnormal cells, bizarre multinucleated hypertrophic astrocytes, and groups of giant cells, were found scattered widely throughout the white matter. Nerve fibers were condensed into sheaf-like structures around these abnormal cells. In the kidneys, we detected microscopic angiomyolipomas composed of fat, vascular, and smooth-muscle elements. There was no hemorrhage in the microscopic angiomyolipomas.
DISCUSSION
Gynecologic and obstetric disorders often lead to hemoperitoneum. The most frequent causes are ruptured ectopic pregnancy, hemorrhagic corpus luteum, and torsion of adnexa. Fatal hemoperitoneum due to rupture of a subserosal vein overlying a uterine leiomyoma is extremely rare. Uterine leiomyoma is a common tumor, occurring in 75% of women older than 30 years of age. 1 Complications of uterine leiomyoma are dysmenorrhea, hypermenorrhea, metrorrhagia, degeneration, and torsion, but fatal hemoperitoneum is rare. 2 The first case was reported by Rokitansky in 1861 as an autopsy finding. [1] [2] [3] The literature indicates that the rupture of subserosal blood vessels overlying uterine leiomyomas usually affects multiparous women aged between 30 and 49 years and occurs in large leiomyomas, ranging in diameter from 10 to 16 cm. [1] [2] [3] [4] [5] In the current patient, the size of the leiomyoma was within this range and is consistent with previous data, but the patient was nulliparous and under 30 years old. However, Dahan and Ahmadi 4 report that a patient's age and parity, and the size of the leiomyoma may not be the only risk factors. As in this case, the blood vessels involved in documented ruptures have almost always been venous. A uterine leiomyoma can become parasitic, and its blood is supplied through highly vascularized omenta. 6 Thus, even a small venous rupture can cause massive bleeding. During menstruation or pregnancy, increased blood flow around the uterus can lead to congestion in blood vessels superficial to the leiomyoma. Most patients, including our case, are menstruating at the time of venous rupture. [1] [2] [3] 5 In addition, increased abdominal pressure, resulting from, for example, physical exertion or defecation, can cause passive congestion of abdominal organs and may lead to venous rupture. [1] [2] [3] 5 Trauma, hypertension, and the degeneration of a leiomyoma are other possible causes of venous rupture, but the pathophysiology of venous rupture is not fully understood. 1, 2 Most patients with venous rupture overlying a uterine leiomyoma complain of the sudden onset of sharp pain in the lower abdomen lasting several hours. Sonography and computed tomography scan are helpful in diagnosing hemoperitoneum and uterine leiomyoma. However, it is very difficult to detect the rupture of the vessel, and accurate preoperative diagnosis is rare. 1-5 A patient may go into hypovolemic shock during preoperative examination, so prompt surgical intervention is essential for making a definitive diagnosis and saving the patient's life. The current patient went into sudden cardiopulmonary arrest while in her bed. Because of severe dysmenorrhea, she usually stayed in bed during her menstrual period. Her family believed her abdominal pain was due to dysmenorrhea. She might have been unable to accurately describe her symptoms and pain to her family because of her mental retardation. In addition, because she had been severely anemic, she might have had no tolerance for bleeding and went rapidly into hypovolemic shock.
The patient had been diagnosed with tuberous sclerosis. Tuberous sclerosis involves abnormalities of the skin, brain, kidneys, and heart. The diagnosis of tuberous sclerosis is based on clinical manifestations. 7 Tumors of the central nervous system are the leading cause of morbidity and mortality, whereas renal disease is the second leading cause of early death. Renal angiomyolipomas tend to increase in size in 70% of individuals with tuberous sclerosis, and even benign angiomyolipomas can cause life-threatening bleeding. [7] [8] [9] Although most angiomyolipomas are asymptomatic and can be conservatively managed, the risk of hemorrhage is increased when angiomyolipomas have a diameter greater than 4 cm. 9 Initially, we thought that rupture of a renal angiomyolipoma might have caused hemoperitoneum. However, because there was no large angiomyolipoma, the risk of a hemorrhage did not seem to be significant. Any apparent relationship between tuberous sclerosis and uterine leiomyoma is absent from the literature. Further, previous cases of ruptured subserosal veins overlying uterine leiomyomas have not involved patients with tuberous sclerosis. We conclude there is no relationship between tuberous sclerosis and venous rupture overlying a leiomyoma.
This report presents an autopsy case in which death resulted from massive hemoperitoneum because of subserosal venous rupture overlying a uterine leiomyoma. Most patients are able to describe well-defined, severe symptoms, which increases the likelihood that emergency surgery is performed to save their lives. In this case, the patient's mental retarda- 
